Effects of fluoride on expression of bone-specific genes in developing Xenopus laevis larvae.
The effect of fluoride treatment on the expression of a panel of osteogenic and stress markers in Stage 55 premetamorphic Xenopus larvae was examined at the precise onset of replacement of the larval cartilaginous skeleton with bone. A dosing regimen of 10 mmol/L sodium fluoride over 8 days was followed, during which time larvae developed to Stage 58, when the process of progressive ossification takes place in the vertebral column and membranous bones of the skull, pelvic, and pectoral girdles and portions of the appendicular skeleton. Markers of bone formation, including COL1A1, the transcription factors Osterix, RUNX2-II, and matrix metalloproteinases MMP1 and MMP13, decreased relative to age-matched controls, though the osteoblast marker BGLAP was not significantly altered. Expression of the pro-osteoclastogenic factor RANKL decreased, whereas expression of the anti-osteoclastogenic factor osteoprotegerin increased. Altered expression of oxidative stress markers, with the exception of superoxide dismutase, was generally not observed. These data demonstrate the potent effects of fluoride on the expression of factors required for osteoblast and osteoclast differentiation, as well as on the expression of osteoblast products, including MMP1 and collagen. Importantly, these effects were observed in the absence of significant changes in the expression of oxidative stress markers. The results provide the first molecular insights into the mechanisms underlying skeletal fluorosis in a whole organism developmental model.